Abstract-By using the theoretical model and practical data analysis, the relationship between Shandong province's human capital and economic growth was researched systematically. The results indicate that the current public education system has simulative effect on human capital accumulation and economic growth; material capital and opening up is helpful for the talent aggregation and flow, promoting human capital accumulation, which is conducive to economic growth; Fiscal decentralization is conducive to economic growth and human capital accumulation; excessive financial burden has the opposite effect. Finally, the suggestion of accumulating of human capital and promoting economic growth was given from the perspective of the government.
INTRODUCTION
The academic field has been long paid attention about the relationship, which is between the quality improvement of the education's system that enhance the local human capital and economic growth, in government policy study. Currently, most of the studies are within the frame of the endogenous growth, trying to describe the dynamic human capital formation mechanism. Viaene and Zilcha point out that the increasing public expenditure on education will beneficial to the economics' long term stable growth, as well as improving the income distribution gap (Viaene and Zilcha, 2006) . [1] However, there are also some studies argue that it is the uncertainty within public education resource distribution that causes the volatility in narrowing the income gap and improving the economic growth. Su (2004) constructs a two-stage model of human capital accumulation, discovering that the basic education inclination in underdeveloped areas does not promote economic growth. [2] Barro and Sala (1999) point out that expenditure on public education has significant promotion for economic growth. [3] However, from Devarajan's (1996) empirical study, we can draw a conclusion that public expenditure on education hinders economic growth from the date of developing countries. [4] Blankenau's (2006) study found that public spending on education does promote growth to economic in developed countries, however, there is no significant impact on developing countries. Researchers on this aspect have not yet reached consensus. [5] Manuscript received October 28, 2016; revised December 23, 2016. Yang Jian is with the Economic Management Institute of the China University of Petroleum (East China), China (e-mail: 107584386@qq.com).
For Chinese scholars, Wang Jinying (2001) uses the C-D production function to estimating the contribution of human capital growth to economic growth spanning more than 20years since China's reform and opening: direct 9.99% and indirect 6.7%. [6] Wang Xiaolu and Fan Gang(2005) come to the conclusions that the uneven distribution of human capital stock becomes one of the most influential factors to the uneven economic development among China. In this study, they use the degree of education and professional & technical personnel as tools showing the gap between the eastern China and the western China. [7] Bian Yali and Shen Lisheng(2004) also confirm that human capital gap between eastern and western China has significant impact on economic growth. In western China, the physical capital and human capital are all in vulnerable state, which lead to the results of economics' slow growing and backwardness. [8] From the above, Chinese scholars hold positive opinions that human capital has the promotion effects to the economic growth.
From the previous literatures, most of them choose the whole country as the research object, lacking specifically. In this article, we choose Shandong province, one of China's most considerable province in education and economic volume as the analyzing object. We consider to construct a theoretical model of public education system, human capital and economic growth, and then using the actual data in Shandong Province for empirical analysis.
In this article we note the following points: (1) due to the education system has obvious stage characteristics: higher stage of learning depends on the study of lower stage, we divide the education system into three stage: basic education stage, secondary education stage and higher education stage, for the consideration of conclusions' reliability. (2) We pay attention to the macroeconomic environment's influences to the education system and human capital. And we take the fixed assets investment, the employment rate, the fiscal revenue and expenditure structure and the openness into consideration when construct the model. (3) Since the previous studies do not give the nature of public education variables and control variables, we consider several different situations: setting the public education variables and control variables as endogenous variables and exogenous variables respectively.
The rest of the article organizes follows: next section presents the constructing of the theoretical model, and then the third section for empirical analyzing. The last section is the conclusion and policy suggestion. 
Under the public education system, individuals' income tax rate will be
period, and the public education quality is an increasing function of tax.
represents the public education quality in
At this point, everyone facing the same education quality, and during t , the only different among individuals is the previous generation's knowledge given.
Under the private education system, education quality 1  t e depends on individual income, consumption and previous legacy. Thus the quality of education varies.
We should consider the optimal decision for individuals between these two kinds of education system. In the public education system, the choices for individual between consumption and human capital investment depend upon which leads the maximize utilities:
Now, (1) 
, assuming that the tax rate unchanged, then: 
III. EMPIRICAL RESEARCH AND ANALYSIS
In this section, we choose the GMM system estimation method and use the Shandong province's realistic data for empirical analysis. Aiming to reveals the relationship among Shandong province's education system, human capital and economic growth, we examine the impact of the current education system on human capital and economic growth exactly.
Traditional calculation methods for human capital such as future earnings method, cost method and the cumulative stock of education law only consider the single perspective: revenue or cost. However, using a single method to estimate the local human capital level is irregularities. Currently, the academic has yet gotten the consensus on the measurement of human capital, especially the "human capital stock" contents so much. So there is a necessity for us to design a comprehensive method to estimate human capital stock. Here, we reference Jingshui Sun and Lili Xu's research, and establish a multi-index measure of human capital evaluation system, see Table I . 
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We study the above indicators with the principal component analysis, which is a multivariate statistical method that simplifies the multiple indicator variables into few integrated variables. We select the data from 1992 to 2009 subject to the availability of statistics. First of all, we run the data for KMO Bartllet test, for determining whether it can go on factor analysis. KMO is the parameter to detect the appropriateness of Kaiser-Meyer-Olkin sample. The larger the KMO gets (indicating more common factors between the variables), the more suitable for factor analysis. The sample's Bartllet is 564.759, p <0.0001, factor analysis can be performed. We use SPSS software to get the first two principal components characteristic value, which reaches very representative level: 92.483%. Finally, we get the Shandong Province 1992-2009 comprehensive human capital stock data, see Table II. IV. SETTING MODEL Combining the above results from the theoretical model and pervious research, we set the model for empirical research as follows:
Among them, t G is the growth of GDP per people, t P is the variable of public education system, including the scale of education expenditure(budget expenditure on education/ GDP), and the structure of public education expenditure(considering the percentage of basic, secondary and higher education budget in education expenditure budget We use the GMM method to estimate the regression equation (Monterio，2008). Comparing with the lag order's Arellano-Bond residual in different autocorrelation tests, we decide the optimal lag order is 2. Because the nature of education system and control variables do not meet the consensus, we consider to examine three different situations: 1. set the education system variables and control variables as exogenous variables; 2. Set the education system variables and control variables as endogenous variables; 3. Set the education system, material capital investment and labor variables as endogenous variables, and other control variables as the exogenous. Present them as model (1), (2), (3) .
From the estimated increase over the Arellano-Bond AR (1)test and Arellano-Bond AR (2) test, it can be seen the residual series of three model all are first-order autocorrelation but there is no second order autocorrelation.
We can come to the conclusion that the estimated model results are desirable.
When we set the public education system variables and control variables as the exogenous variables, the regression results show that the increasing public spending contributes to the growth of per capita GDP, and the impact factor up to 0.545. Breakdown of view, basic education, secondary education and higher education expenditure all contribute to the growth of per capita GDP, especially the basic education. In addition, the rate of fixed asset investment, openness and fiscal decentralization also play the role of promoting, but the effect is not significant enough, which suggests that there may be a great potential. Human capital stock has the positive effect to the growth of economic under the increasingly sophisticated education system. It is worth noting that the excessive fiscal pressures may impede economic growth. Although the revenue year after year highs, the rapid growth may has negative effect on economic stable growing. When we set the public education system variables and other control variables as endogenous variables, the regression results are similar with model (1). But the impact factor of secondary education variable turns to be negative. This may be related to the changing of public education variable. However, the rest of the variables' impact factor changes a little and the overall impact are substantially same with model (1). Model (2) and the model (3) have the substantially same results. The impact factors of secondary education variable turn to be negative, the remaining variables are not a major change. In summary, we can assume that the public education system and human capital in Shandong province have played positive role in economic growth. Because of the model setting and local development situation, our research has slightly different with previous studies, but the basic conclusions are similar. In this article, we start from the government policy of public education system, through theoretical models and empirical analysis trying to analyze the relationship between human capital and economic growth in Shandong province, which is one of China's largest province in volume of education and economic. The conclusions are as follows: (1) in government policies, no matter basic education, secondary education or higher education all have positive effect on economic growth; (2) physical capital investment and openness contribute to the growth of economic through the increasing of human capital stock; (3) fiscal decentralization is conducive to human capital accumulation and economic growth; (4) revenue indicators should be reduced, because too much financial pressure will suppress the continued steady growth of human capital and the economy. So here we present the following policy recommendations:
First, increase investment in human capital and physical capital. From the result of the model, Shandong province is in the gold period of economic growth, and investment in physical capital is bound to drive the flow and accumulation of human capital. So the government should increase investment in physical and human capital, particularly in financial expenditure. However, in this process, they also should pay attention to the coordination of physical capital and human capital investment. Rather than focusing on short-term physical capital investment for GDP growth, using the physical capital investment as the tool to increase the human capital stock in the period of high-speed economic growth should be taken into consideration. And later on, the accumulation of human capital stock will contribute to the physical capital accumulation. Ultimately achieve the purpose of GDP growth. Such a virtuous cycle system should be the main idea of future development.
Second, government should play the role of improving the human capital stock. Although the level of education in all stages of Shandong province forefronts the nation, there are still some problems: educational funds may not be implemented properly; secondary vocational education may not be taking seriously. We should recognize that the normal accumulation of human capital cannot rely on simple education stage, but to the coordination of them, which requires the government's macro guidance. The government should undertake the responsibilities to develop a comprehensive education system, and increase financial support to provide a fair, just and open environment, aiming to eliminate the obstacles in system and promote the rational development of education system and human capital flow.
Thirdly, the government should pay attention to improving the overall quality of the labor. As the country's second most populous province, power resources in Shandong Province is very rich, and how to guide and rational use of these labor should be considered deeply. Because large volume of low quality population will bring the economic development and social stability into risks, the government should not just focus on the number of labor force, but should pay attention to the quality of the workforce. The government should strengthen the urban and rural human capital investment for enlarging the effect of accumulation of human capital and make full use of learning effects, knowledge effects as well as spillover effects in order to creating spillover environment in rural human capital and effectively improving the quantity and efficiency of labor. But also, the government ought to promote the reform and incentive system in the labor market for the aim of improving the operating efficiency of human capital. In this way, the human capital may play the real role of promoting economic growth.
